It is becoming increasingly evident that bacteria can produce a wide variety of antibiotic types, a biosynthetic ability once thought to be the domain of the Actinomycetales. In recent years, bacteria have been shown to produce j3-lactam antibiotics1), a nucleoside antibiotic'', aminoglycosides3', amino acid analogs4), etc. In addition to structural diversity, bacterially-produced antibiotics encompass a wide variety of antibiotic activities, from narrow to broad spectrum, to those with antifungal properties.
These considerations have led us to examine bacteria for the production of novel compounds with anticandidal activity. In the course of this screening effort, we found two novel antifungal agents.
One, catacandin, is the subject of this report; the other, xylocandin, will be reported elsewhere".
Taxonomy
The strain producing catacandin was originally isolated from a soil sample taken on the slopes of Mt. Etna, Sicily. The taxonomic characteristics of this strain are as follows:
Morphology
The organism is a long, slender Gram-negative rod with rounded rather than tapered ends. Some chain formation is evident. It is motile by means of gliding, leaving slime trails on the agar surface.
No fruiting bodies are formed.
Culture Characteristics
Liquid cultures are viscous and agar cultures are mucilaginous. Colonies on sucrose 0.25 %, yeast extract 0.5 % agar are yellow and transparent with scalloped, colorless edges that spread in an irregular manner.
Biochemical Reactions
The organism is capable of lysing eukaryotic cells (e.g., Saccharomyces cerevisiae) and is proteolytic, as evidenced by clearing of the opaqueness of a skim-milk acetate agar medium. It produces catalase, oxidase and phosphatase and is able to utilize citrate as the sole source of carbon for growth. fermentation broth, acidified to pH 2 with hydrochloric acid, was centrifuged to separate solids from the supernate. Since most of the activity was associated with the solids, they were extracted with acetone and the resulting acetone extract concentrated in vacuo. The concentrate, diluted with ethyl acetate, was then extracted with 5 % sodium bicarbonate. The bicarbonate solution was acidified to pH 2 and the activity extracted into fresh ethyl acetate. The active components were further purified by a combination of normal-phase, reversed-phase and size-exclusion chromatography.
Physico-chemical Properties
The major component of the fermentation, catacandin A, is a methanol soluble, acidic antibiotic.
Physico-chemical data are given in Table 1 . The IR spectrum indicates the presence of ester (1720 cm-') and amide (1655 cm-') functions. The hypsochromic shift of the UV maximum at 375 nm to 340 nm in going from acidic to alkaline pH is characteristic of dienoyltetramic acid antibiotics, e.g., tirandamycin'). The molecular weight and empirical formula of catacandin A were determined by FAB') mass spectrometry. Both positive and negative ion spectra indicated a molecular weight of 510 for the free acid. The exact mass observed for C,QH37N,O, (M-H)-was 509.267 (theory 509.265).
Catacandin A gave a major fragment at m/z 98 in the negative ion FAB mass spectrum. This ion (C,H,NO, by high resolution FAB-MS) fragments from the parent as shown by MS-MS1,10> data and is further evidence to support the presence of an acyltetramic acid in catacandin A (Fig. 3) . The ion, m/z 98, could arise from a combination of an a-cleavage of the C2-C13 bond and a McLAFFERTY rearrangement involving the C4-C5 bond cleavage with the hydrogen migration. Under identical conditions, tirandamycin also gave a major fragment at m/z 98 (C,H,N02), arising from the negative ion FAB mass spectrum. This type of fragmentation may be characteristic of tetramic acid antibiotics.
Unfortunately, samples of ikarugamycin and capsimycin were not available to test this hypothesis.
The 'H NMR spectrum and a partial structure, 1, for catacandin A are shown in Figs 
Biological Properties
The antimicrobial spectrum of catacandin A and catacandin B is shown in Table 3 . Assays were done by a two-fold agar dilution technique, with a medium containing Tryptone 0.5%, malt ex- Fig. 4 . 400 MHz 1H NMR spectrum of catacandin B (ammonium salt) in CD3OD. Table 3 , it is evident that both catacandins A and B are potent anticandidal antibiotics with no significant difference in activity. Although not shown in Table 3 , the presence of 50% calf serum decreased the activity approximately 33-fold. 
